This research aimed to evaluate occurrences of work accidents in the Brazilian forest sector involving activities of production of planted and natural forests, and forest support from 2010 to 2014 in order to carry out a diagnosis related to the safety and health of the worker. The sources for the data, collected from a literature research, were obtained based on historical data of the Company of Technology and Information from Social Security (DATAPREV). The results revealed that the activities of planted forests had the highest mean of accidents, followed by the forest support activities and the natural forests. States such as Minas Gerais, São Paulo, Paraná, Santa Catarina, Bahia, and Maranhão, for the greater extension in terms of planted forest areas, presented the highest mean of accidents in the sector during the period studied. By the Index Accident of Planted Forest (IAFP), the States of Mato Grosso do Sul, São Paulo, and Bahia had the highest average of occurrence of accidents (1,000 ha/planted forest) and the Minas Gerais state, the lowest one. The incidence rate of accidents in activities of planted forest and forest production support presented a frequency of occurrence higher than the Brazilian national average. The concessions of Social Security benefits for temporary disability (more than 15 days), permanent disability, and death in the forest sector caused to the Social Security an average spending of more than R$ 31 million. We concluded that the work accidents in this sector are significant and give rise to expenditures.
INTRODUCTION
Due to the economic importance of the forest sector, Brazil has developed a complex productive structure, especially in relation to forests planted with species of Pinus sp. and Eucalyptus sp. In general terms, if we consider the total forest area, the country has 98.01% of the natural forests and only 1.99% of planted forests (SNIF, 2016) .
Forestry activity in Brazil has increased in the last few years, becoming attractive for entrepreneurs and investors. However, the economic potential of the country coexists with a high prevalence of fatal work accidents along with numerous risks of accidents in the forest sector (MEDEIROS; JURADOS, 2013) . 562 FLORESTA, Curitiba, PR, v. 47, n. 4, p. 561 -568,out/dez. 2017 . Viegas, J. G. M. et al. ISSN eletrônico 1982 10.5380/rf.v47i4.50954
Many forest-based companies consider their harvesting activities to be hazardous, which demands more effort from the worker and causes fatigue, discomfort, and health problems. Such issues decrease the worker's concentration, increases the rates of work accidents, and generates loss of productivity, efficiency, and quality in the operation (HECK JUNIOR; OLIVEIRA, 2015) .
Work must neither cause damage to health nor generate deaths and sequelae, but rather be a healthy space for appreciation of the worker in order to produce wealth for the country. In this sense, companies urge to adopt actions capable of preventing accidents to comply with current Brazilian legislation. Richthofen (2006) states that agriculture, livestock, and forestry are sectors of economic activity considered to have high rates of occupational accidents and diseases, although their frequency is not always diagnosed and notified to the authorities. The number of work accidents is high, greater than the number evidenced by statistics. This situation occurs due to the companies' high rate of underreporting and to the lack of workers' issuance of the Occupational Accidents Registry (CAT) in an attempt to omit the reality of their working conditions, for they fear the penalties applied by the supervisory bodies. Assunção and Câmara (2011) assert that accidents are underreported and, when available, the data are not disaggregated, making it difficult to analyze according to the characteristics of the company, of the operations involved and of the worker profile. By the issuance of CAT, the accident is officially recorded and recognized , establishing the worker's right to the accident insurance to be provided by the National Institution of Social Security (INSS), in case one stays away from work for more than 15 (fifteen) days. However, not all companies register the misfortunes originated in their work environments. Hence, it should be noted that the record of work accidents is an important instrument that provides Social Security, statistical, and epidemiological information that provides a labor and social support to the Brazilian formal worker.
Finally, in order to diagnose issues related to the health and safety of the forest worker, this research aimed to evaluate the occurrences of work accidents in the sector, involving activities of production of planted forest, natural forest, and forest production support activities in the period from 2010 to 2014.
MATERIAL AND METHODS
In order to achieve the objectives of this study, we opted to use exploratory and descriptive research, through a bibliographical survey on the subject being studied. To evaluate the occurrence of work accidents in the forest sector, the data base of the Ministry of Social Security -DATAPREV was used to filter the data regarding the (Brazilian) National Classification of Economic Activity (CNAE) of forest production of planted forest (CNAE 02.10-1), forest production of natural forest and forest support activities in Brazil from 2010 to 2014. The statistical data refer to accidents classified as typical, commuting, occupational diseases, and occupational hazards, with issuance of the CAT by the companies, applied by the supervisory bodies. The information was compiled in Excel spreadsheets, and descriptive statistics were used to analyze the data.
In order to carry out a comparative analysis among the work accidents in the studied sector, we calculated the Index of Accidents in Planted Forests (IAFP) for the states with higher concentration of plantations, by the following formula:
IAFP=
(area for forest plantation on the state (ha) /1000) number of accidents of the sector on the state
The number of work accidents for every thousand hectares of planted area between the years 2010 to 2014 was considered. The Brazilian Industry of Trees (IBÁ, 2015) subsidized the information from this study regarding the areas of occupation in the states that cultivated eucalyptus and pine, main crops planted in the country.
Another indicator assessed in the research was the incidence rate of work accidents, which evaluates the intensity of the occurrence, expressed by the ratio between the number of new work accidents recorded each year and the average amount of workers exposed to those conditions, according to the following formula:
Incidence rate= number of new registered accidents cases mean annual number of bonds x 1000 For a better analysis of the forest scenario in Brazil, we presented, in absolute numbers, the history of work accidents registered in the activities of planted forest, natural forest, and forest production support in the period from 2010 to 2014 (Table 1) . In table 2, it is possible to visualize the Index Accident of Planted Forest (IAFP) related to the activities of planted forest and forest support in the states with the highest concentration of forest plantations. Considering only the available information in DATAPREV concerning Social Security costs with sick pay (temporary disability for more than 15 days), death benefit, disability retirement, and worker's compensation, we observed that, from 2010 to 2014, an amount of more than R$ 43 billion of expenditure was generated, as illustrated in table 3. The estimated value for the average cost that Social Security disburses per accident was obtained by the ratio between the average expenditure and the benefits granted from 2010 to 2014. Thus, we observed how the work accidents are onerous, according to Table 3 . The accident due to death, for example, costs more than R$ 577 thousand per victim.
RESULTS

According to the
The representativeness of the financial impact generated by work accidents in the forestry sector on Social Security in the states with the highest number of planted forests is presented in Table 4 . The average sick pay (temporary disability for more than 15 days), death benefit, disability retirement, worker's compensation and the expenditures in the studied period were considered. 
DISCUSSION
Based on the statistical data presented by the CNAE, the planted forests activity obtained the highest rate of accidents, which corresponded to 59.10% of the total number of accidents in 2014, mainly due to the greater amount of labor. The activities of forest production support and natural forests accounted for 34.52% and 6.38% of the total, respectively (AEPS, 2014). Although statistics on work accidents in the Brazilian forestry sector show a decline in the last years (2010 to 2014), the situation is worrisome if we consider that these data do not reliably portray the reality, due to factors such as the underreporting of the misfortunes that occur in the field and the increase of informal work and outsourcing. Begnini and Almeida (2015) report that, in Brazil, there is a lack of accurate information regarding the number of accidents that occur in the rural work, in addition to the fact that underreporting of accidents, especially in rural areas, is still common even though the CAT is a legal requirement.
With regard to the states with the highest number of work accidents registered in the forest activities, Minas Gerais, São Paulo, Paraná, Santa Catarina, Bahia, and Maranhão stood out as the most representative. However, a relation between this quantitative and those states that hold large areas for the planting of eucalyptus and pine in Brazil is observed. Among the states with the lowest accident rates are Rio Grande do Norte, Ceará, Alagoas, Sergipe, Acre, and Amazonas. This low incidence occurs due to the fact that these states, except Acre and Amazonas, do not have significant forest production.
Furthermore, the portrayal of accidents in the states of Acre and Amazonas shows that the data from AEPS do not reflect the reality of the region, since they are based on statistics compiled by the INSS, which binds only the formal worker. This situation results in the fragility of this information. It can be noted that, even though the formality is increasing overall, the number of informal employees is still quite high in the Northern region (MORAIS, 2007) .
When comparing the numbers of work accidents and the amount of forest area, higher rates for the states of Mato Grosso do Sul, São Paulo, and Bahia are observed. On the other hand, the state of Minas Gerais, which presented the highest absolute number of work accidents recorded in forest activities, showed the lowest IAFP.
Regarding the incidence rate, we noted that the accidents in the forestry sector are worrisome, since, in the analyzed period, the activities of planted forest and forest production support presented rates higher than the Brazilian national average, which showed rates of 19.29; 18.23; 17.03; 16.93 and 16.06, respectively, for the years of 2010; 2011; 2012; 2013 and 2014 . Thus, compared with the average of other sectors, the found rates show that the forestry segment deserves special attention with regard to work safety.
These data corroborate studies carried out by Nogueira et al. (2010) , which reported that the number of accidents in the forest activities for each group of 100,000 workers, along with agriculture and hunting, was ranked sixth in terms of non-fatal accidents in Brazil.
Comparing at national level and considering the states with the greatest relevance of planted forest, work accidents in the forestry sector have a representation of 0.072%. We also noticed that Social Security expenditures with benefits paid to this segment had an average cost of over R$ 31 million, according to Table 4 . The Minas Gerais State had the highest rate of accidents and, consequently, higher burden on the security benefits granted.
In the quantification of the costs presented in Tables 3 and 4 , only those accidents whose removal of the injured occurred for more than 15 days were considered because cases of shorter duration do not result in expenses to the Social Security, since they do not offer the benefit entitlement to the insured. However, these accidents impact on productivity and generate other costs for businesses and society.
The costs of accidents demonstrate how companies need to adopt Occupational Safety and Health (OSH) procedures and warn of the importance of practices that reduce the numbers of notifications of this nature. These events result in removals and decrease of productive capacity, interdiction of sector or machine, hiring and substitute training, negative repercussion for the image of the company, payment of compensations (material damages, moral damages and lifelong pensions) in the Labor Court, attorney's fees, lawsuits, and criminal liability of the officers.
It should be noted that the cost incurred by accidents to the companies is small when compared to the enormous suffering caused to the worker and his/her family, because nothing compares to the damage that they suffer in the form of reduction of income, discontinuance on the family employment, expenses with accommodation in other locations for treatment, as well as the physical and psychological pain of the injured.
CONCLUSIONS
 Work accidents in the forest sector are significant, and generate expenditures for Social Security due to the granting of accidental benefits. Through this research, the difficulty to obtain reliable information about work accidents in Brazil is observed, mainly due to the limitation of data obtained by DATAPREV, which is restricted only to workers governed by the CLT and disregards the uninsured, public servants and military.  Planted forests, although small in terms of area, present more significant rates of work accidents when compared to natural forests. Assessing the indicators of work accidents in the forest area allows the observation of the historical trend and its impact on companies and workers' lives. Besides, it provides
